Effects of estrogen to alter amino acid transport in R3230AC mammary carcinomas and its relationship to insulin action.
The effects of estrogens on transport and incorporation of amino acids into the R3230AC mammary adenocarcinoma were studied in vivo and in vitro. Dissociated tumor cells from ovariectomized rats, like those from diabetic rats, displayed elevated transport of proline, representing entry by the A system; transport of phenylalanine (L system) was unaltered, as was glucose transport and its utilization. Administration of estradiol valerate decreased the entry of proline into tumor cells from intact, diabetic, or ovariectomized animals; the response to the steroid hormone was greater in ovariectomized or diabetic rats compared to intact animals. The time course of the effects of estrogen treatment was examined in diabetic rats. By 72 hr, transport of both proline and leucine was significantly decreased; incorporation of leucine into proteins and uridine into RNA was significantly reduced by 24 hr after injection of estradiol valerate. The effects of estrogen in vivo to reduce transport of amino acids and their incorporation into proteins appeared to correlate with the reduced tumor growth observed. Experiments were performed to examine the effects of 17 beta-estradiol in vitro on amino acid transport into dissociated cells from ovariectomized or diabetic rats. Under these experimental conditions, 17 beta-estradiol (10(-6)M) inhibited proline transport with little or no effect on leucine transport in cells from ovariectomized rats; in cells from diabetic rats, proline transport and leucine incorporation were significantly reduced by estradiol, whereas phenylalanine transport was slightly inhibited (approximately 20%). The effect of estradiol in vitro was also manifest in tumor cells obtained from diabetic rats treated in vivo with estradiol valerate; estradiol in vitro caused a further reduction in proline transport but not in leucine transport, results that imply some specificity to the action of estrogen on the A system. Since we had earlier shown that insulin action on transport in these tumor cells were directed towards the A system, we examined the effects of insulin, estradiol, and their combination in vitro on proline and leucine transport. Insulin (10(-8) M) stimulated proline transport; 17 beta-estradiol, at a selected lower level of 10(-8) M, inhibited proline transport. When both were added in vitro, estradiol (10(-8 M) was capable of significantly reducing the insulin (10(-8) M)-induced increase in proline transport. Leucine transport was not altered in any of these experiments. Together, these data suggest that estrogens are capable of inhibiting amino acid transport into the R3230AC mammary carcinoma, an effect that is compatible with reduced tumor growth. The possible relationship of estrogen and insulin at the level of amino acid transport remains to be elucidated.